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•  Interested in nucleons (protons & neutrons)
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• Deep-inelastic electron-proton scattering (Friedman, Kendall, Taylor et al, 1968) 

--- Protons are complicated dynamical systems of quarks and gluons (partons)

•  Pressing question: How to understand nucleons from its constituents?

Quantum Chromodynamics (QCD): Non-perturbative functions
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Form Factors
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Transverse Momentum-dependent Distributions

Generalized Parton Distributions
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Recap on U(1) chiral anomaly in QCD:

• Lagrangian invariant under global chiral rotation

• Conserved charge
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Anomaly equation:

A fundamental property of axial-vector current is the anomaly equation
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Calculation in off-forward kinematics                            :

Triangle diagram is dominated by infra-red pole

Anomaly equation:

A fundamental property of axial-vector current is the anomaly equation

A perturbative solution to anomaly equation:

Jaffe, Manohar (1990)
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Antisymmetric part of Compton amplitude
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Antisymmetric part of Compton amplitude

Imprint of Anomalies in QCD Compton scattering 



17

The QCD factorization theorem: Collins, Freund; Ji, Osborne (1998)

Twist-2 GPDs to all orders

Antisymmetric part of Compton amplitude
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Symmetric part of Compton amplitude

Example:
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Summary & outlook

• QCD factorization for Compton scattering: Backbone of the GPD programs at 
ongoing & future experiments including EIC

• Unexpected contributions originating from chiral & trace anomalies

Unnoticed in literature, possible violation of factorization
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